Background: Comparisons between refugees receiving health care in settlement-based facilities and persons living in host communities have found that refugees have better health outcomes. However, data that compares utilization of health services between refugees and the host population, and across refugee settlements, countries and regions is limited. The paper will address this information gap. The analysis in this paper uses data from the United Nations High Commissioner of Refugees (UNHCR) Health Information System (HIS). Methods: Data about settlement populations and the use of outpatient health services were exported from the UNHCR health information system database. Tableau Desktop was used to explore the data. STATA was used for data cleaning and statistical analysis. Differences in various indicators of the use of health services by region, gender, age groups, and status (host national vs. refugee population) were analyzed for statistical significance using generalized estimating equation models that adjusted for correlated data within refugee settlements over time. Results: Eighty-one refugee settlements were included in this study and an average population of 1.53 million refugees was receiving outpatient health services between 2008 and 2009. The crude utilization rate among refugees is 2.2 visits per person per year across all settlements. The refugee utilization rate in Asia (3.5) was higher than in Africa on average (1.8). Among refugees, females have a statistically significant higher utilization rate than males (2.4 visits per person per year vs. 2.1). The proportion of new outpatient attributable to refugees is higher than that attributable to host nationals. In the Asian settlements, only 2% outpatient visits, on average, were attributable to host community members. By contrast, in Africa, the proportion of new outpatient (OPD) visits by host nationals was 21% on average; in many Ugandan settlements, the proportion of outpatient visits attributable to host community members was higher than that for refugees. There was no statistically significant difference between the size of the male and female populations across refugee settlements. Across all settlements reporting to the UNHCR database, the percent of the refugee population that was less than five years of age is 16% on average.
Background
The global estimate number of people who are forcibly displaced is 43.3 million at the end of 2009. Included in this population are 15.2 million refugees, of whom 10.4 million fall under mandate of the United Nations High Commissioner of Refugees [1] . Less than half of the refugees live in settlement facilities. Comparisons between refugees receiving health care in settlementbased facilities and persons living in host communities have found that refugees have better health outcomes [2] . Improved access to health services is attributed to lower neonatal mortality rates and maternal mortality among the refugees when compared to the host population in certain settings [3, 4] . However, data comparing utilization of health services between refugees and the host population, and across refugee settlements, countries and regions is limited. The paper will compare the use of outpatient health services by age and gender, and between refugees and host populations.
The analysis in this paper uses data from the United Nations High Commissioner of Refugees (UNHCR) Health Information System (HIS). This HIS is a standardized tool used by UNHCR and its partners to public health programs delivered to populations of concern [5] . The aim has been to improve the health status of refugees and other displaced persons through evidencebased policy formulation, better management of health programs, and ultimately actions that improve refugee health. In August 2010, a total of 20 operations in Africa, Asia and Middle East and North Africa regions were reporting into the HIS using common tools and guidelines. The total population under surveillance was approximately 1.5 million refugees in 102 refugee sites and across 25 different partners.
Methods
Data about settlement populations and the use of outpatient health services were exported from the UNHCR health information system database. The data included settlement specific information about the following: month of report, total settlement population and population size by gender and age group (less than five years of age, five years of age and older). Outpatient health services data included the total number of new outpatient visits (for all causes) and a breakdown of this data by region, country, settlement, month, gender, and status (refugee versus host national). We also had data about outpatient diagnoses and a breakdown by region, country, settlement, month, age and gender. Information about use of settlement outpatient services was combined with population data to calculate utilization rates and proportions where possible. Note that population denominators were not available for information about use of settlement outpatient department (OPD) services by host nationals. Instead, we collected information on national estimates of the female and less than five years of age populations [6] .
Tableau Desktop was used to explore the data [7] . STATA was used for data cleaning and statistical analysis [8] . Differences in various indicators of the use of health services by region, gender, age groups, and status (host national vs. refugee population) were analyzed for statistical significance using generalized estimating equation models that adjusted for correlated data within settlements over time. Table 1 shows the distribution of settlement reports by region and country. A significant majority of monthly settlement reports came from the African region. The number of settlements per country varied widely from one (Cameroon, Djibouti, Yemen) to 15 (Chad). In total, 81 settlements were included in this study and an average population of 1.53 million refugees was receiving outpatient health services between 2008 and 2009. 
Results

Outpatient Utilization Rates for Refugee Populations
The mean number of visits per refugee per year is displayed in Table 2 . On a monthly basis, refugee settlements report the number of new outpatient visits by gender. Using these data, along with population data about females and males, a crude annualized rate of outpatient utilization was calculated along with rates for each gender. Because the UNHCR database does not include information on the size and distribution of the host populations, it was not possible to calculate utilization rates for the host national population.
Crude OPD utilization rates among refugee populations
The crude utilization rate is 2.2 visits per person per year across all settlements. The outpatient utilization rate in Asia (3.5) was higher than in Africa on average (1.8). In most settlements across countries refugees were utilizing outpatient services at the SPHERE standard of 1.0 to 4.0 visits per person per year for displaced populations in emergencies [9] . A few settlements utilization rates greater than 4.0 (e.g., Bwagiriza settlement in Burundi, Kutupalong settlement in Bangladesh, and Ban Mae Surin settlement in Thailand). And, some settlements had utilization rates lower than 1.0 (i.e., Yaroungou settlement in Chad, Madi Okollo settlement in Uganda).
Gender differences in OPD utilization rates among refugee populations
Across refugee settlements reporting to the UNHCR database, females have a statistically significant higher utilization rate than males (2.4 visits per person per year vs. 2.1). This pattern is seen in all regions. In Africa, utilizations rates for females averaged 2.0 visits per person per year compared to 1.7 for males. In Asia, female utilization rates averaged 3.8 vs. 3.2 for males. Average utilization rates for both males and females fall within the SPHERE standard of 1.0 -4.0 visits per person per year for emergencies.
Proportion of New Outpatient Visits per Month by Status and Gender
New OPD visits per month by status Table 3 shows the mean proportion of new visits in a month attributable to refugees versus host nationals. The proportion of new outpatient visits to settlement health facilities attributable to refugees is higher than that attributable to host nationals. In the Asian settlements, refugees accounted for about 98% of outpatient visits. Only 2% outpatient visits, on average, were attributable to host community members. By contrast, in Africa, the proportion of new outpatient (OPD) visits by refugees and host nationals was 79% and 21%, respectively. The proportion of outpatient visits attributable to host community members in Africa varied significantly from about one percent on average in Djibouti and Rwanda to as high as 30% or greater in Sudan and Uganda. In many settlements in Uganda, the proportion of outpatient visits attributable to host community members was higher than the proportion attributable to refugees. In addition, there is a statistically significant difference in the proportion of new OPD visits attributable to host nationals between Asia and Africa (an average of 18% higher in Africa).
Distribution of gender among refugee populations Table 4 also shows the proportion of the settlement population that is female (among refugees only). Across all settlements reporting to the UNHCR database, the percent of the refugee population that is female was about the same as the male population; there was no statistically significant difference between the size of the male and female populations in refugee settlements overall. There was some variation, however, within and between regions. Asian settlements, on average, have a slightly higher percentage of males than females, except in Bangladesh. While most of the African settlements had slightly more female refugees than males, Cameroon, Ethiopia, and Kenya have the opposite relationship. Note that the UNHCR database does not include information on the size and distribution of the host populations living near the refugee settlements reporting to the database. For this reason, we included national estimates of the size of the female population for host countries. Asian and African countries included in the database, on average, have about the same number of males and females. There are no striking differences between the percent of refugee settlement populations that are female, and the national estimates of the percent of host country populations that are female. Table 4 shows mean proportion of new visits in a month attributable to females. In all but one country (Chad), the proportion of new OPD visits per month attributable to female refugees was higher than the female proportion of the refugee population.
New OPD Visits per Month by Gender
In a majority of African countries, the proportion of new OPD visits per month attributable to host national females was higher than national estimates of the female population in the host country. In Asia, this happened only in Bangladesh; in the other two Asian countries, the proportion of new OPD visits per month attributable to host national females was lower than national estimates of the female population in the host country.
The proportion of new OPD visits per month attributable to female refugees was also higher than the proportion of new OPD visits attributable to females among host nationals, with the exception of Yemen and Thailand.
The proportion of new OPD visits per month attributable to women (among both refugee and host nationals) was higher in African settlements than in Asian settlements. This regional difference was greater among host nationals than among refugees.
Proportion of New Outpatient Diagnoses per Month
Proportion of new outpatient diagnoses by age Across all settlements reporting to the UNHCR database, the percent of the refugee population that was less than five years of age is 16% on average ( Table 5 ). The average under-five year population for Asia was significantly lower than the overall average at 12%. In general, the Asian population living in refugee settlements was older than the population living African settlements. However, there was considerable variation among countries. For example, Bangladesh, Tanzania, Rwanda, Yemen and Zambia had an average under-five refugee population greater than 19%, while Nepal and Sudan had rates as low as 8-9%. National estimates of the size of the under-five population in host countries are also provided in Table 5 for comparison (this information is not available at the local level for host populations using refugee settlement health services). Across all countries contributing to the database, the estimated under-five population is an average of 14% (weighted for population size of included countries). For African countries, the average is 16%; it is 10% for Asian countries. There is substantial variation between countries in the estimated proportion less than five years of age: from 7% in Thailand to over 19% in Uganda.
Proportion of new outpatient diagnoses attributable to children less than five years of age by status (refugee vs. host national)
Although under-fives make up 16% of refugee settlement populations on average, they represent 36% of all outpatient diagnoses among refugees. Very similar, although the national estimates of the size of the underfive population among host countries averages at 14%, under-fives represent 36% of outpatient diagnoses among host nationals.
The proportion of outpatient diagnoses attributable to under-fives among host nationals was slightly higher (39%), on average, than the proportion of outpatient diagnoses attributable to under-fives among refugees (37%). This pattern was consistent across most African countries except for Burundi. In Asia, in constrast, the proportion of outpatient diagnoses attributable to under-fives among host nationals was much lower (24%) than the proportion of outpatient diagnoses attributable to under-fives among refugees (30%). Overall, the proportion of all new outpatient diagnoses attributable to under-fives was lower in Asia (30%) as compared to Africa (39%).
Discussion
Several studies have compared use of reproductive health and HIV health services by refugees versus host communities. However, there is limited information in the literature about general patterns of use of refugee health facilities by refugees and members of host communities. The availability of a database, that combines reports from the majority of refugee settlements supported by UNHCR and partners, provides a unique opportunity to explore how services differ between gender and age groups, and between refugees and host nationals who utilize the health services of the settlements. The structure of the database also allows us to look at overall patterns and to compare and contrast these patterns between and within regions and countries.
Utilization rates
Utilization rates among refugees vary between regions. In Africa, the average utilization rate is 1.8. However, in A few settlements had significant over-utilization rates (> 4 visits per person per year). One question is whether this increased utilization was due to a specific public health problem during the 2008-2009, or if it is due to specific cultural factors or health-seeking behaviors in certain populations. In contrast, some settlements had lower than expected utilization rates. This may suggest inadequate access to settlement health facilities, low quality of settlement health services, and/or the availability of competing health services of higher quality. It may also reflect acute events that restrict refugee access to health services in camps for limited periods. For example, insecurity (e.g. militia attacks in Chad) or natural disasters (e.g. local flooding in Kenya) or a mix may be explanations.
Analysis of gender differences in utilization rates reveals that female refugees utilize outpatient services at a higher rate (visits per person per year) than male refugees. This pattern of higher service utilization among female refugees is consistent across regions and countries. One possible explanation is that women use outpatient services for their own routine care, additional reproductive health needs, and are more likely than men to accompany children who need services [10] .
Distribution of Outpatient Service Users
Overall, the number of refugees using settlement outpatient services is higher than the number of host nationals using the same services. This pattern is expected due to the remote/closed nature of refugee settlements in many countries. This means that-although in principle services are free of charge and accessible to nationals-host populations often prefer to visit host government sites closer by. UNHCR often also invests in local health services in refugee hosting areas (e.g., referral hospitals) which could help promote local access to them instead of services inside settlements. Other possible determinants of health service utilization are the direct and indirect costs of using the service and perceived quality of care [11] . However, the latter determinants are context specific and thus difficult to generalize for all refugee settlement situations.
In Uganda generally, and in some settlements in Sudan, however, the opposite trend is observed. In these special cases, host community members account for more visits to refugee settlement outpatient services than refugees. This may reflect the attention to integrated services for refugees and host nationals in Uganda, especially among settlements near the Sudanese border, that appears in the literature [4, [12] [13] [14] . In Uganda, for example, refugee settlements are no longer refugee camps. Refugees were integrated into existing villages and health services, some of which already existed and others which were newly created and are available to all. The Ugandan Ministry of Health is now a direct implementing partner of UNHCR in some refugee settlements, and UNHCR entirely handed back services to local districts. No refugee-specific services exist anymore in these places, and therefore it is expected that refugee and host access will be more equitable.
In eastern Sudan, a number of refugee camps are located in remote areas more than 15 km from the nearest national health facility. Therefore, host populations living near to refugee camps prefer to seek care in the refugee health facilities, as they are much closer by walking distance (only 2 -6 km). Even in areas where national health facilities are available, refugee health facilities are often the preferred choice for host communities as there is a perception that national health services cannot meet the needs of host communities due to inadequate staffing and lack of basic medical supplies. In addition, high prescription and referral costs in national services often act as barriers to access to government services; whilst in comparison these tend to be more heavily subsidized within refugee camps. The proportion of new OPD visits per month attributable to female refugees was higher than the female proportion of the refugee population (in all but one settlement). Similarly, in most African countries, the proportion of new OPD visits attributable to host national females was higher than national estimates of the proportion of females living in the host country. In Asia, in contrast, this happened only in Bangladesh. In Nepal and Thailand, females use refugee-settlement health services less than would be expected given their relative size of the population.
Distribution of Diagnoses in Outpatient Services
The proportion of outpatient diagnoses attributable to refugee children less than five years of age accounts for over one third (36%) of all refugee outpatient diagnoses, despite the fact that the under five population makes up only 16% of the overall refugee population in this study. Very similar, although the national estimates of the size of the under-five population among host countries average at 14%, under-fives also represent 36% of outpatient diagnoses among host nationals.
It is generally assumed that under-fives make up about 20% of the population in most emergency settings. In these protracted, post-emergency settings, however, it appears that the under-five population size approximates that of the host countries. For example, in Africa, under-fives represented 16-17% of both the refugee population and the national-level estimate for the host country. In Asia, under-fives represented 12% of the refugee population, and 10% of the national estimate of the host country population. This is probably one explanation for why the proportion of all new outpatient diagnoses attributable to under-fives was lower in Asia (30%) as compared to Africa (39%).
The possible influences on the increased utilization among under-fives proportionate to population size are multi-factorial, such as the following: a child's nutritional status; the mother's knowledge and practice of how to prevent and appropriately manage childhood illness; the social and care environment of the household; and, increased susceptibility to infectious disease along with poor access to adequate water supply, sanitation, and immunizations. These are all potential factors leading to a larger number of diagnoses among these children compared to persons aged five years and above [15] .
Limitations
Because we have no data about the size and distribution of the host populations that are using refugee settlement health facilities, we cannot assess the rate at which this population uses these settlement services. We are limited to observing the following among members of the host communities: (1) the percent of all visits made to the outpatient departments of refugee settlement facilities that are made by members of the host national community; (2) the proportion of these new outpatient visits by host nationals that are made by females vs. males; and (3) the proportion of new outpatient diagnoses by host nationals attributable to under-fives vs. those five years of age and older. The UNCHCR database disaggregates use of health services by only two age groups (under fives and five years and above). This limits how much we can identify differences in utilization by age. There may be variations between settlements in how utilization numbers and population numbers are collected and reported to UNHCR, making it difficult to ensure the validity of comparisons between settlements and countries. Finally, interpretation of the differences in specific settlements, countries and regions is somewhat limited by lack of contextual information in the database to explain these differences.
Conclusions
The availability of a centralized database of health information across UNHCR-supported refugee settlements is a rich resource that is only recently being utilized for across-settlement analyses. Several conclusions can be made from this initial analysis. As seen in Uganda, when refugee health services are integrated into existing host government services, refugees and locals clearly share these services more. This is good for equity but more work needs to be done to examine how quality of services change during and following integration.
The SPHERE standard for emergencies of 1-4 visits per person per year appears to be relevant for Asia in the post-emergency phase, but not for Africa. In Africa, a post-emergency standard of 1-2 visits per person per year should be considered, where investigation is indicated if the rate in particular settlement is above or below that standard. Why some settlements in the database had utilization rates higher or lower than the expected should be explored.
Although it is often assumed that the size of the female population in refugee settlements is higher than males, we found no statistically significant difference between the size of the male and female populations in refugee settlements overall. With a few exceptions, African settlements tended to have more females, whereas Asian settlements tended to have more males. The data do support the idea, however, that females utilize health services more than males and more than their representative size of the population.
Another assumption-that the under-fives make up 20% of the settlement population during the emergency phase-does not appear to hold for the post-emergency phase. Under-fives made up 17% of the refugee population in Africa, 12% of the population in Asian settlements, and 16% overall. Across both regions, under-fives use health services at a higher proportion than their numbers would suggest (37% of OPD visits vs. representing 16% of the population).
